Soft and hard tissue response to photocrosslinked poly(propylene fumarate) scaffolds in a rabbit model.
The treatment of large cranial defects may be greatly improved by the development of precisely formed bone tissue engineering scaffolds. Such scaffolds could be constructed by using UV laser stereolithography to photocrosslink a linear, biodegradable polymer into a three-dimensional implant. We have previously presented a method to photocrosslink the biodegradable polyester, poly(propylene fumarate) (PPF). To ensure the safety and effectiveness of this technique, the soft and hard tissue response to photocrosslinked PPF scaffolds of different pore morphologies was investigated. Four classes of photocrosslinked PPF scaffolds, constructed with differing porosities (57-75%) and pore sizes (300-500 or 600-800 microm), were implanted both subcutaneously and in 6.3-mm-diameter cranial defects in a rabbit model. The rabbits were sacrificed at 2 and 8 weeks, and the implants were analyzed by light microscopy, histological scoring analysis, and histomorphometric analysis. Results showed the PPF scaffolds elicit a mild tissue response in both soft and hard tissues. Inflammatory cells, vascularization, and connective tissue were observed at 2 weeks; a decrease in inflammatory cell density and a more organized connective tissue were observed at 8 weeks. Scaffold porosity and scaffold pore size were not found to significantly affect the observed tissue response. Evidence of scaffold surface degradation was noted both by histology and histomorphometric analysis. Bone ingrowth in PPF scaffolds implanted into cranial defects was <3% of the defect area. The results indicate that photocrosslinked PPF scaffolds are biocompatible in both soft and hard tissues and thus may be an attractive platform for bone tissue engineering.